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1. Introduction

L

# Background
# Our Purpose
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Background

#0ur Project

= Implementation for a Programming
Environment

= Visualization for Diagram Structures
= Formalization for diagram structures
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Background (continued)

#Related projects for syntax-directed

processing of graphs and diagrams.
+ APPLIGRAPH, IPSEN, DiaGen etc.

#0ur project for a graph processing

environment.
+ KEYAKI
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Background (Continued)

#Formalism for Tabular Forms based on
Attributed Graph

s Formalism and Parsing for Tabular Forms

based on an Attribute edNCE Graph
Grammar

(Arita et al. IFIP WCC ICSE2000 )
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Purpose

#To Generate XML source files for tabular
forms from attributed graphs.

m Representation of tabular forms by XML.

= Definitions of Style sheets based on XSL.
m Extension of an attribute graph grammar.

= Development of tabular form processing
system (HiformED).
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2. Preliminaries

# Program Specification Form: Hiform
#edNCE Graph Grammr

#Marked Graph
# XML




Program Specification Forms
(Hiform)

N

L

# An Example of aHiform document
Al.Genera Document

ProgramMame : Al
Subtitle General Document P
Library Code : Version

Authar - Criginal Releasa ;

Approver : Currenl Beleass -

Key Words ; CR Code

Scope ;

Varanis :

Language : Software Req. :

Operation | Interactive Batch RealTime{ ) | Hardware Req. :

References

Funclion :1. List and Explanation af InputDala or Paramelers
2. List and Explanation of QutputData or Result Values

Example :




edNCE Graph Grammr
) |[Rozenbarg 1997]

K|/
An edNCE graph grammar: G = (X, A, T',Q, P, S),

where
>, : the alphabet of node labels,
A C X . the alphabet of terminal node labels,
[' : the alphabet of edge labels,
() C I': the alphabet of final edge labels,
P : the finite set of productions,
S € ¥ — A : the initial nonterminal.
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edNCE Graph Grammar
(Continued)

N

A production : X — (D, (')

X e X — A,
D : a graph over the > and I,
(' : the connection relation,

CCYUXxI'xI'xVpx{n,out}
where V) : a set of nodes on D.
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An Example of Derivation by
applying a production

N

L

][ head row ] 1[ head row ]

[ head scalar |
][ head column ] ] T [ ]

Jr head column |
oV

[1[ head root ] / [ head root ]

~ Owov head ] 1

» scalar
H5 : [ head c:f:rlumn]0 — Ny ;l ——

: head
’ Iff|f 10V/oy column]

S~ y 2 S
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An Attribute NCE Graph Grammar

[Arita et al, IASTED Al'01]

A
J

L

An attribute NCE graph grammar :
AGG = (G, Att, F') where

1. G=(3,A,T,Q,P5) :
an underlying graph grammar of AGG.

2. Att = |J Att(Y),
YeX

(Att(Y) = Inh(Y)U Syn(Y).)
3. F=|J F,:
peP
the set of semantic rules of AGG.

13



An Attribute Graph Grammar for
Tabular forms: (HNGG) niastep aro1;

Hiform Nested tabular form Graph Grammar :

HNGG = (G, Attw, Fy),

where
G_,n.,,r = {E_,n.,;j .ﬁln.,;, F_,-‘n.,,-'*_, ﬂ_,n.w-z_, Pﬁr,, S‘n,_r} s.t.

> : node labels,
Apn C X : for items of program specifcations,
'y = {in,ov,lf} : for relations between items,
O =1yN
Pp; o the finite set of productions,
Sy = [struct]

Attty = {x,y, width, height}
F'ar ¢ used for drawing tabular forms.
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An Attribute Graph Grammar
for Tabular forms (Continued)

N

The Size of HNGG

Productions 280
Attribute rules 1528
Precedence relations 5376

In this paper, we extend attribute rules
for generating XML code.
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Marked Graph

N

%
# Hiform document and its corresponding marked graph
s A marked graph T1 which represents tabular form

FORM HEAD FrogramMame
o= o e
in in
oV o
Subtitle
L )
®
ov ] |. L . .
Library Code Verslon
L
@ -
1f
oV e
Author Original Release
B .
-
Lf
(R . - §
Approver Current Release
o e
1f

16




Marked Graph Contunued

N

# A tabular form for amarked graph T1

ProgramName :
Subtitle :
T1: Library Code : Version :
Author : Original Release :
Approver : Current Release :

17




XML (Extensible Markup Language)

#Meta Markup Language
#Describe a document structure simply.
#\Web-based Language

#Markup Languages defined by XML:
= MathML, SMIL, VML, SVG, XSL etc.

18




X SL (XML Stylesheet Language)[W3C 2001]

N

L

#Style sheet for XML

#Defined by XML

#Exchange XML file to other file,
For example, XML to HTML

19
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Representation of tabular
forms by XML

#To represent of tabular forms by XML

#Definitions of display for XML documents

by XSL files

20




Representation of tabular
forms by XML (Contimued)

# An Example
Program specification form T1 (Thisis header part)
ProgramName :
Subtitle :
Library Code : Version :
Author : Original Release :
Approver . Current Release :

21
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Representation of tabular forms
by XML (Contimued)

#Marked graph G1 for T1

FORM HEAD

(= e+ @
101 1nI

oW
Subt
L ry Cod -.?
. .
.
1f
hAutho g
b .
-
1f
“Y1| approver Current Release
o -o
L
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Representation of tabular

forms by XML (Contimued)

#® A tree structure of XML for graph G1

FORM HEAD

Program Name

SubTitle

Library Code

Version

Author

Origina Release

Approver

Current Release

23




Representation of tabular

forms by XML (Contimued)

N

# XML sourcefor T1

<?xml version="1.0" encoding="Shift JIS'?>
<?xml-stylesheet type="text/xd" href="Hiform.xd"?>

<document>
<graph>
<nodeid="0" label="FORM" x="0" y="0" width="200" height="810">
<nodeid="1" label="HEAD" x="0" y="0" width="200" height="150">
<nodeid="2" |abel="Program Name" width="200" height="30"></node>
<nodeid="3" label="Subtitle" width="200" height="30"></node>
<nodeid="4" label="Library Code" width="100" height="30">
<node id="5" label="Version" width="100" height="30"></node>

</node>
<node id="6" label="Author" width="100" height="30">
<nodeid="7" label="Original Release" width="100" height="30"></node>
</node>
<node id="8" label="Approver" width="100" height="30">
<node id="9" label="Current Release" width="100" height="30"></node>
</node>
</node>
</node>
</graph>
</document>
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Representation of tabular

forms by XML (Contimued)

# XML source for displaying T1

<?xml version="1.0"?>
<xdl:stylesheet xmlns:xsl="http://www.w3.org/ TR/WD-xdl" xml:lang="ja"'>

N

<xsl:template match="/">

<xdl:template match="node[ @l abel="HEAD']">
<table border="1">
<xdl:for-each test="node">
<tr>
<td>

<xdl:if test="@width[.= 100]">
<xdl:attribute name="width">
400
</xdl:attribute>

</xd:if>

<xgl:if test="@width[.= 200]">
<xdl:attribute name="col span">
2
</xdl:attribute>

</xdl:if>
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Process flow for generating and
viewing XML files

Input: a Marked Graph
for atabular form

I Productions |

@ivaﬁo@

A Derivation Tree
Nith Layout Informatior

Precedence Relat ons|

jl Attribute Rules |




Process flow for generating and
viewing XML files (Continued)

A

Attribute Rules
For XML

A Derivation Tree
ANith a XML source code
L source
For tabular form

27




Definitions of attribute rulesfor
generating XML source files

N

@ Attribute Sy for generating XML
#S, . Isdefined by concatenation operator “ .

(1) = x(0) =x(2) = x(D)

o : OV yi1) = y(0) y(2) = y(0) + height{1)
i ¥
oheadroot] . o [head row] width(0) = max{width(1} ,
H2 0:= - lmr 1 width{2))
= 1n height(0) = height{1} + height(2)
® [head IGEGT] Sune (0) = Sxa (1) S (2)
¥{1) = =01 =(2) = =0 + width(1)
ov,f et ’ y(1) = y(0) y(2) = y(0)
y[head column] 1:.[|'1C‘ET1C| SEEHEII'] widthi(O)] = width({1) + widthi{2)
H5* 0 —e——e height(0) = max(height(1} ,
Hin,ov . If [head column] height{(2))
v R 2 S (0) = Sana (1) S (2)
in,ov

vz &=

28




Definitions of attribute rulesfor

generating XML source files (continued)

D.':'::' :l_lJ =1 |;..:.. :'.:!: :."\-:.I._ ==

# A derivation tree - '_':'1 T

O head] ||“_-- .

with S/, o L

29



System Structure

Tabular Forms

| Editor i XML Viewer

Parsing Engine

Productions Attribute Rules Precedence Table
(HNGG) (HNGG) (HNGG)




Output of XML

N

=nzde KH="0F label="F ORN" =" [F =" wiclt="200 hagh="g1 [F=
a1 Do fo="1" | o ™ HEAD w0 ™11 st 0007 b i g™ S0

wea g =" e =" Program Mase® e==00 ="10F widie=" 200" heighi="1irs

onode=

=00 id="T [k E1 bt 6="IF y="30F widine" 210" hedgod="30F

wini es

“nn e 1d="1 labe =" Library Cade™ =" w="6 07 widih="100" heip=i="30"=
<redide k="F labat="ersi o =" 00F y="50" widir="100" heighi="30"
“ngan

anodes

=0 3 =5 [k Al =" P =" 0F widif="100" hedghi="30r=
arade W="E lbet="ngitl Relesse” =10 v="01 widl="1 00 kaighi="Ars
=noda >

0 e

=g =0 labe B AR over o= =1 AT widthe VD heght="30
<rade B="7" label="C unen Release™ =" 10T =120 widh="100" heighi="30"
“nngE -

“nodes

arade>
=ride =" 10" lbet="a1" =T =" 1 50F widit=" 200" heighi="5 60"
o id="1 17 Ish s="F ey Wards™ =" 5="1 507 wi dth="1 (T heighit=" 3=
=reaidi k="11" labal" CR Cade™ ="10F y="15 0" widih="100 hd phl="10"=
R DT
“node=
anddd id="] I lab d="8 opa” w="0 w1 20 widih=" 200" height="30"+
=i ae
e id=" T Ish =" rants” =00 =" 210 width="2 00 heghs=" 2T~
niod e=
w8 =1 47 Db =t LA ngusge” e=TT =" 2 F widiee" 1000 heighi="]0r=
=nade M="3T lateE"Sotwan B ey =71 00 =" 207 witthe" 107 heghts="3T
< =
i es
amode id=" & lsbe="Cperabon™ =T y="27 0" witih="100" heighl="10"*
<ndide K=" lata k=" Headwars FPaig " e="1 0T y="37 0" widih="100" hghi="10"=
il -
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Result 1

A BN BN MR —AD sETRD
=~ 23 Dew grschy e G- im F
e I e AT )1 ok i m]

=
o | L
-
fray el Homen
e =gl Frimws
'EEh Tleiad Pl e
W T, el
Drigen
LT
Lepae et X
L] Pl e
Bl s
Fmcasr
Erarm e
=l
R T I - L

# View of aXML
document by generated
from our system on |E 6.
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System Structure

Editor

under development

Drawing Engine

3k Java line

Parsing Engine

2k Java line

Productions 280
Attribute rules 1528
Precedence rules 5376

33
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Conclusion

# Constricted XML format for tabular forms

# Constructed XSL style sheet for tabular
form

# Extended an attribute graph grammar for
generating XML documents

#Considered relations tabular form parser
and generation for XML.
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Conclusion (Continued)

# This system generates XML sources by attribute
evaluation

# The XML viewer isimplemented on atabular

form parser and is confirmed whether it isrun or
not.

# XML sources are displayed on XML viewer such
as |E by using XSL files for tabular forms.

# XML parser for tabular form is not devel oped now.

35




Definitions of attribute rules for
generating XML source files (continued)

SXML SV

A4 SymL

XML
@ SXML

36




Definitions of attribute rules for
generating XML source files (continued)

&

Program Name:

Library Code: Version:

37




Definitions of attribute rules for
generating XML source files (continued)

&

FORM HEAD Program Name

N N

ov

Library Code Version

If

38



Definitions of attribute rules for
generating XML source files (continued)

[ [head scalar] 13 ®S, ., (13)=
. x=0,y=1, w=1, h=1, :
8 Sy bl <node|abe| ‘Library
- <nodex='x(13) y="y(13) Code’ x="0y="1"
width="w(13)" height="h(13)"> Wi dth—“ .
height="1">

v
Library Code |15

39



Definitions of attribute rules for

] [head column] 12
- x=0, y=1, w=2, h=1,
- SnL(12)=Smi(13) Sxmi(14)

</node>
v
- If a=
[head scalar] [head column]

13 14

generating XML source files (continued)

®S, ., (12)=

<node x="0" y="1"

width="1"

height="1">
<node x="1"
y="1" -width="1"
helght="1">
</node>

40




Definitions of attribute rulesfor

generating XML source files (continued)

O [headrow] 11 @}SXML (11)=
E x=0, y:]-LWZZ, h=1, <node x="0" y:u 1"
Smc(11)=Skme(12) </node> width="1"
hel ght:u 1” >
<node x="1"
y:u 1” Wl dth:“ 1”
Y " —k g
] [head column] 12 height="1">
</node>

</node>

41




Definitions of attribute rulesfor

generating XML source files (continued)

(] [head root] 7 & Sum ()=
E x=0, )/7:1-, W:2,1|il:1, <n0de X:u On y:u ln
S(7)=SxmL(11) widthe"1"
hel ght:u 1” >
<node x="1"
! y:“ 1” WI dth:u 111
Y " —it 17
1[headrow] 11 height="1">
</node>

</node>

42




Definitions of attribute rulesfor
generating XML source files (continued)

1 [headroot] 5 ® Sy (9)=
' x=0, y=0, w=2, h=2, <node x="0" y="0"
ES(ML(5):S(ML(6) Scm(7) width="2" height="1">
l <n0de X:u On y:u 111
v width="1"
J [headrow] g height="1">
<node x="1"
y="1
o width=+1"
height="1">
v [headroot] 7 </node>
</node>

</node> 43



Definitions of attribute rules for
generating XML source files (continued)

[ [head] 3 ® S, (3)=
X O y= O W—2 h= 2 <n0de Yoo O” y:“ O” Wldth:“ "

S<ML(3) <node x="x(3) y="y(3) height:“Z‘:’>” R o
| width="w(3)” height=“h <node x="0" y="0" width="2

3> San(5) height="1">
</node> <node x="0" y="1"
width="1"
| height="1">
v - <node x="1"
B L] [head root] =4 1"
HEAD 5 width="1"
1 height="1">
</node>
</node>
</node>

44
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Definitions of attribute rulesfor
generating XML source files (continued)

(1 [inner sruct] 2
' x=0, y=0, w=2, h=2,
- SvL(2)=Smi(3) </node>

- [head]

® SXM L (2=
<node x="0" y="0" width="2"
height="2">
<node x="0" y="0" width="2"
height="1">
<node x="0" y="1"
width="1"
height="1">
<node x="1"
= 1"
width="1"
height="1">
</node>
</node>
</node>
</node>

</node> 45




Definitions of attribute rulesfor

<node label="abel(1)”
X=X(2)" y="y(2)
width="w(2)" height="h
(2)">

1 - Sl (2)

</graph>

[innner struct]2
[ «—[]
In

generating XML source files (continued)
® S, (0)=
[struct]O w=2 h=2 Sgraph>
H s (0)= <node label=“FORM” x="0" y="0" width="2"
<graph> height="2"> </node>

<node x="0" y="0" width="2" height="2">
<node x="0" y="0" width="2" height="1">

<node x="0" y="1"
width="1"height="1">
<node x="1" y="1" width="1"
height="1">
</node>
</node>
</node>
</node>
</node>

</graph> 46



Definitions of attribute rulesfor

generating XML source files (continued

N
\J

®

XML
B Lt Documents and cettinesf¥cey] 2 rUodT A0 o A4S, —IDIEI
| 77 E REE FRW HRC ,?ﬂilli.ﬁ.} WD AL | @ |
=
Program natme
Libratry code Wersion :I

47
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Background (Continued)

N

#Graph grammars for 3 types of diagrams

Graph Grammar | Type of Diagram
grammar
HCGG Context-free Hieratical
flowchart
HNGG Context-free Modular
and Precedence | Diagram
HTGG Context- Tessallation
sensitive Tabular Form
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Our Parsing System of Tabular

Forms

N

#Graph grammatical definitions for program
Specifications
n [FIPWCCICS 00
#® Parsing methods for tabular forms
n |ASTED Al 2001
#® Abstract of Parsing Systems
s |CSE 2001
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Hiform

S iform  [IASTED Al 01]
n HNGG=<G, A\, F\>
* G A T e Qe P SV

B edNCE
' PN: -280
Ay - XML
. FNZ -1528
* HNGG
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XML

® XML

= Web

52




N

XML

® XML
= XSL XML
= MathML Web

m SMIL
s VML
n SVG

VML
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